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Callus Culture and Flavonoids Production of Saussurea medusa * 
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Abstract? Effects of eight basic media on callus growth and flavonoids production of Saussurea 
medusa were different. MS medium was rather suitable for callus growth and flavonoids production. 
Carbon source£-mitrogen source and plant hormone had the obvious effects on the callus growth and 
flavonoids production. The maximum callus yield and flavonoids production in the M — 13 medium 
modified from MS medium reached 21.00 g DWEL and 1.89 c£ L£znd increased 3396 and 8296 than 
those in MS medium respectively. The results of preliminary identification by TLC and HPLC 
methods demonstrated that the callus cultured on both M — 13 medium and MS medium had the 


capability to synthesize jaceosidin and hispidulin. The percentages of jaceosidin and hispidulin in the 





flavonoids were 2296 — 2496 and 0.1596 — 0.1796 respectively£-but they were not very different 
between the callus cultured on MS medium and M - 13 medium. 
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Y ANGEL ü»/E 2 AG CEER? É- Qi T »ü'i i£ 


1 ?AAÓOR νο” 

1.1 ENEeAA 2 ÉÓCSEUNÉEOOQ AAUVBIAEGR, ÑE" Saussurea medusa £O f£ à»/É 8T 9ἢ 

Ï u£” GOVREPUEEA 908a ΕΡΕ 

1.0 AN» 1"  QiÉEXéÓ O25 + 15 Tl ΑλλΝσι £50 mL ÈY EA X 20 mL 696 0:31 » uABÓNo 

»ü; £VXIDA;| 8 3.5 ο DWE Li Ε:803 ὄνρὶ 3 40 W ° »x«Ó« ϑμαή-Β0: âE- δῶ ἹΕ 3 60 p mol 

.m 26- 1 £2.1 Ομ, OOo Ao Np»0ül í 100.5 πι 1, ΒΑΕ-Ρ mÆL NAA 9Í 30 £1 &Ì Q£ 

(ÔK ÉË KÖ EC? πόϑ»αΐ 2 Aag] 3 Évi οἈμΑλδλοδὺιλδΕί οί Aao» DÄ. Qu öf- ΑδοριλεμΝέ 

3f Át ÉÓN £ 

1.3 QiÉbéOÓ ÉF LAT 5΄μλερμΕε"ΙοοβαξφιΑ 12" i £ 

1.4. »A&2A9-A;j?8q ux Í â O à189E-"iq3;2a28l0- ^; t, SNO TaÉ«Ee ^ * ÂLÂ LÈ 
£1998b£QyÀ V5 "i£ 


2 νι AGE) ΟΝ 
2.1 2»Í =Ù AANU CE GA, Ναλ«άιεΕχόΟ ÉG xA >A 2 ÀE ? ÉuUAO T Y 
? »| Glue Aao» 11 ABI , * QuAÉC? κοί 1 Éú ap»? di i μληῖ 3 EGER ópAÓ TY LE 

AjEc A ? Yi , *üOU White AàNo»uEl ΑἹ νο 3 Ex 2 YApNÜEUI i £200 5 uEAaNo»üEl 2? »ALPT 3É 
£ Fujita JE£4981 £& GCEC£-OUMSi ¢MCi (Bs i 41.5] ¢6£-7 — Vi (White ΑδΝΟΡΗΟΡΕ-ΜΟ Ἀλλουὰ 
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KÖ Επι» ΕΞ lab ÉG T1 μἈεμΝέᾶχ-ἲ ORCN, ORAE 8 Gom a Np»ü£eWhitei €Nitschi £Bsi ¢ 

MSi 6Η! «ΓΙ ¢Miller AàNg»ü£ Ei 34 EyuE£A995£GÍ. FPM AàNo»ü£" Seo uEEA 993 EŒ Q3 

Άι Í vaa £e q600ÉE 6 ÉG a GAA LÄ ù Aa Nb»uÉC Μ5Ε-48΄1 Ες ΤΙ tMilleri £Hi (FPMi ὁ 

Bsi (Nitschi (White EWIÔÆ 2 AàE] 3ΕΧ GAA pä AAA No»uO ες MSE 1 Ες Milleri €T i € 

Hi €FPMi €Nitschi ¢B; i &Whitei EÒ’ ΕΕ-Μ5 ÉCUgEEEGA, NoA«OTÉEXxéO Aa ÑE ? É»/É a à» οἳ 
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Š s Fig. 1. Effects of different basic media on callus cultures of S. medusa . 
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2.2. MS ANe»uC] P»? É- OQCEGA, Ναλ«άΙΕΕχέΟ ÉG x4 »/E 2 AE] 3 ΕμΑΘΤῚ 

ÓUMs ANe»üuA b»? É- ÖÖDE- Ô q000EE»6Ó ÉG κοί »4ξ: λδεΕῖ 2ΕμΑό T x [2A ὃ Εμπ- 
?*3 ΒΩ δὶ -μβ 3EÀyl àí -ÂÈ 54ο] 6Eáud 2 e Ô 3EI Eai δοί 1 ὄξόνα epa Ô v GROÓUÓn 
ÉExéÓ ÉG τοί »/ 8 Ati 3Ε; £x) e LÄR qESOQUEEXeÓO ÉG χοί »/I 9 AGE ? ΕΣ GË 60 T1 £-Ec νὰ 
2 B3 As£Üje K El 8 0.04 mmo£ L É3Ó0ÉE»€ÓÓ ΕίΡ πάν οί » 6 2 A82 GÁ; Ἀ βε-ι01δ/Ί μνο 
18.82 g DWEL οἱ 1.33 «1 ΕἼΕΟΙΒΕΙΑ «El AUA1.1—4.2 349Í 1.1—8.4 34£»peox e A «El 9 
0.24 mmoE L E3£-ÓUÉE»éÓO Éú nÁ; οί »AÉ 2 Aà? GÁ; νρµί | OOo£- O^ ECC? ORA" EÉSUA 24% οί 
12% į ΕΩΊΕΕχέΟ ÉG χϑί »4ἑ3 AE] 3 É> Eüu 3] 808] δὶ -µ8 3EÀyuAÓ TI | £Eeoc δὶ -μβ ΕΕ 
AyCb, S£-ÓuÉE»€O ÉG πάς οί >A aÀ Á Č οὐ] Él ΕΕ Í Vo £e A £O. 31 e G δὶ -μβ 3EÀyT 8 
1:5 Ε5Ε-ΩΊΕΕχέδ EU? nÁ; οί »4ΐ3 Àa úÁ X, SE-ECASEUSEAyI AuÀ 1.0—2.4 εί 1.1— 7.2 
24i ΕΟΒΩ͂Σ d e G δὶ -μβ 3EAyÓ'T 1» 2 Àa É- GEI 3 ἐμΑΝΕ Ην: AGE Yamakawa μΕΕΕΕ 198366 
X μλμλνδι ü»ü-zS/ti EQO»ONJA; £ 


WiCalius yield 
A B —@— Callus yield 


li Fiavonoids yield 


DfFlavoncids yield 


Callus yield (gDW/L) 
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1:0 5:1 2:1 1:1 1:2 1:5 911 ü 0.06 0.12 0.18 924 
Type of ratio of NH4-N to NOs-N Total nitrogen (mmol/L) 


(ve yeÓ «CE e, No«OnEE»xéO AaNouAO TI 
Fig.2. Effects of ammonium and nitrate on callus cultures of S. medusa . Ammonium chloride and potassium nitrate 
were used as inorganic nitrogen sources. The ratio of ammonium to nitrate was 135 in Fig 2B. Total concentration of 


inorganic nitrogen was 0.04 mmoÉL in Fig 2A. The ratio of ammonium to nitrate and the total concentration of 


inorganic nitrogen in MS medium were 1632 and 0.06 mmo£ L respectively. 
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MS AàNp»ül ρ»ύΡ É- cpu Eü»é- ÖTÔĞÉË Æ Ö ÉL? ποί » 49 λδεῖ 3 EO ἄν» 1 {ἐμὰς 
I £m EEA ΠΕ 4i £ 
2.3. MS ANp»U CE? É- OR CE GA, Ναλ«άΙΕΕχέΟ ÉG xa »/E 2 AE 3 ÉuAO TY 

Ó0MS Adfp»üyAGp»u? É- ÖÖDE- v 9ONGÁA«ÓGÉE «εδ Eu? xí »4ΐ3 Aat] SÉG T1 T OOo ή 
μες  GOCRÍ ὦ 51 " Oc] νῶ E«£-80 £1 uAÓBI ÇA qEVECEAQÓDÓAÉE»6O. ΕύΡ GOOD» 49 AE 
3 É£/t8»/E 2 A? QÁ; - OEC 10 EL οἱ 45 £1 Ο8ὶ CA ΠΕμΑ 3.3 349Í 1.9 +i EL COREL Ñ C 
χέο] É«£-30 £1. Ο8ὶ C» 10 £L ΑΓ N QuAée T μάμνοξ ΒμἌ»αξ: A? úA £E— i 1.75 πι £^ 
ÉcaaEu»xéel uÀ 1.2 —8.8 59] £u CX 4E, 80050 £1 Ê+£—»Æ 2 ÀE 3 ÉEUUuve; AOQDOR £ , Ê? + 
Εάι «i -ΕύΕσΗι ql -ΕύΕσηει cN Εάι qe 2M ONGÁA«ÓnÉE»eÓ ΕύΡ xí »/i 2 AE] ? ÉO GOTT 1 Ε-Ν 
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31 2»| d voee «CE GÀ, Κε«άΕχέὸ Aa Rau T1 
Table 1 Effects of different combinations of carbon sources on callus cultures of S. medusa 


ÕÌ ς Sucrosc£ £LEO 








ΑΕ Ñ Ç 
15 30 45 
Glucose 
£'1£0 Callus yield Flavonoids yield Callus yield Flavonoids yield Callus yield Flavonoids yield 
ΕΕ ΕΘ ΕΕ ΕΘ f&£LfO f€L£fO f&£LfO f&£LfO 
0 9.88 0.43 17.96 1.43 17.44 0.76 
10 11.46 0.75 19.45 1.75 19.50 0.83 
20 18.93 1.37 17.14 0.72 18.40 0.45 
30 21.55 1.45 15.82 0.31 11.07 0.20 


2.4 GÍi vaEOQ CE GÀ, ΝακάιΕΕχέὸ ÉG xA AÉ 2 AE] ? ÉuAÓ TY 

Meyer μες” 199546 ti ἃ -Εήλαξοόώ Oxalis linearis ΛΑΝΟΙ , * QE xí »^ É«UGH 2Εε-Εή 
? «Eo ONGÁA«OUÉE»éO ÉG οί »4ἑ3λδΕ ? ÉG PÜ 6O 11 € K 2£GEÓUBA£' 0.1 m£ LEQUIACÉ; ὃ 
| A£-£aodo £& D K JÈLÄÉY , S£ 0.01— 1.00 πιά 1 ΕΘ-ΩΊΕΕχέσ ÉG ποί »Æ 2 AE] 3 ΕΕὐ/ΘΟΕ-- 
| à ΄Ε-ΕΟΡΑΝΑΑ A EUAÉy, 8E 0.01—1.00 m£ LES GIÉËXÖ EU? nA οί »4ξ 2 A? úÁ; ΘΕΟ 
V NAA 1.00 mL. G2 £&D 0.01 m£L à3E£-EaE»q000ÉE»éO ÉG nu AÓOTI 219 2»΄όε-μ« 
Ç, ὑάλλῆ 

42. 2»ί-ἀὐλομλέί» EO CE GÀ, No OnÉExe Ao Rau TY 


Table 2. Effects of auxin on callus cultures of S. medusa 








2£3 -D NAA BA Callus yield Flavonoids content Flavonoids yield 

£m£L£o £m£L£O £m£LfO ΕΙ ΕΘ £ mÆ gDW£O ΕΕ ΕΘ 
0.01 0.00 0.10 15.48 26.49 0.41 
0.10 0.00 0.10 8.20 3.39 0.03 
1.00 0.00 0.10 6.90 2.84 0.02 
0.00 0.01 0.10 7.44 34.95 0.26 
0.00 0.10 0.10 15.60 35.90 0.56 
0.00 1.00 0.10 15.89 50.97 0.81 
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OD 2 λδεῖ ? É£-78»/ 2 A? μά; Ê óČR LÄ ÁVH £u- NAA. GG BA χέοϊ ÊH" 31 3ΕΘΝΑΑ 2 
mg£L- BA 0.5 πια 1, µἈχόςῖ Ê uA» 8 A (άν x ΒΕ-ΕΟΔΕΕ1χέο] uÀ 1.1—2.3 24li £ 
43 NAA 9Í BA xi «CE, No«OnÉExeó Aap Äe 





Table 3 Effects of combinations of NAA with BA on callus cultures of S. medusa 
NAA BAE m£ L£O© 
£m£L£O 0.1 0.5 1.0 
Callus yield Flavonoids yield Callus yield Flavonoids yield Callus yield Flavonoids yield 
£&£LtO Ε1 ΕΘ ΕΠ ΕΘ ΕΕ ΕΘ Ε1 8 ΕΠ ΕΘ 

1.0 16.05 0.82 16.60 1.32 17.77 1.02 

2.0 16.89 1.21 21.08 1.89 21.78 1.68 

3.0 16.81 0.85 19.72 1.54 18.76 0.93 





2.5 M- 13i (MS AàNp»ut E GÀ, Ne«OXÉEXxéO ÉG xa »/E 2 Aat] ? ÉÓ T1 ut Ò 
4 ΜολὂΝσ»ὺθί M — 13 AàNp»ie É- aX 


Table 4 Compositions of MS medium and M - 13 medium 





MS medium M - 13 medium MS medium M - 13 medium 

πι], mL mL ΠΑΕΙ, 
NB, NO; 1650 [3 Κι 0.83 [3 
NH4CI [3 357 NaMoOj ΗΟ 0.25 0.25 
KNO; 1900 3367 CuSOj $ HO 0.025 0.05 
KHPO, 170 170 CoClj δ H,O 0.025 [3 
MgSOj4 JHO 370 370 sucrose 30000 30000 
CaCl, 440 220 glucose [83 15000 
FeSO; JHO 27.85 18.57 glycine 2 1 
Na: - EDTA 37.25 24.83 thiaminq XHCI 0.4 0.4 
MnSOj MH;O 22.3 11.15 pyridoxinq XHCI 0.5 0.25 
ZnSO4 ΠΟ 8.6 10 nicotinic acid 0.5 0.5 
ΠΡΟ: 6.2 6.2 inositol 100 100 

25 
-ᾱ- Callus 
yield (MS) 3 
ER 20 —B— Callus = 
3 yield(M-13) s 
ze. --Ὁ-- Flavonoids f E 
MEL yield (MS) ρω 
e F η A [va Ee ΝάκάιεΕχόό OU Ms οί M- 13 AàNo»uCEÉC? πὰ 
- yie - «ο δοθέντι 
“10 E »ΑΕΘΑΒΗ *ET |^ 
E z 
^ ? $ Fi.3 Curves of callus growth and flavonoids production of 5. 
c Ed 
5 & medusa cultured on MS medium and M - 13 medium. The 





compositions of M — 13 medium were indicated in table 4. 
0 


0 5 10 
Culture time (d) 


Í 1 y«0Ms ANe»üCpu/»é- ὀπθνοί«ὄιξΕχέο Εύβ τοί »4Ε3λδε 3 ÉÓ T1 μλθδὂ»μ-2 é£ qi ὃ 
ÓT v ópAObXCEQ8O ιο) νῶ οί ο Ti veg EMS ΕΡΕΙ Só ÄM -- 13 Aa No»ü£" 4 46 ΕΥΑ ÀA 


15 
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L9Í 1.89 £Li £ 
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